Within the past year a new advance has apparently been made in the treatment of various persistent and chronic dermatoses by the use of autoserum. Among those who have been doing a large amount of work in this direction are Dr. Wm. S. Gottheil and his associates. Cottheil-in April of this year published his first report, which was followed later" by a more lengthy survey of the subject.
In this report the writer speaks enthusiastically about the beneficial changes that take place, particularly in the cases of psoriasis. All of the cases treated were of long standing, with extensive lesions, in which the usual treatments were of no avail. Gottheil summarizes his experiences with autoserum by stating "that it has a peculiar influence for good which enables us to clear off the skin in one-tenth the usual time, with very weak and innocuous local medication, and without any internal treatment at all." . His results have been corroborated by Dr. John A. Fordyce and Dr. Howard Fox.
As a result of the encouraging reports in the treatment of the dermatoses by autoserum, it occurred to the writer that it would be worth while trying this same form of treatment in cases of hay fever. He arrived at this conclusion after noting the similarity of hay fever to various skin conditions. His premises may be summarized as follows:
1. Hay fever is a local manifestation of some internal derangement of the system. 2. Hay fever has associated with it a nervous element which results in a local paresis of the blood vessels of the nose.
3. Hay fever occurs at well regulated intervals, and mainly affects definite parts, namely, the mucous membrane of the nose, eyes, throat, and lungs.
a. Psoriasis (with some others of the dermatoses) is a local manifestation of an internal derangement of the system. b. Psoriasis has associated with it a certain nervous element.
c. Psoriasis occurs in definite localities on the skin (mainly extensor surfaces).
This line of reasoning was further substantiated by reasoning along biologic grounds, for (1) there are certain anaphylactic reactions present in psoriasis and other dermatoses which are at the same time present in hay fever and asthma.
(2) A marked eosinophilia is present in the dermatoses and is also present in hay fever and asthma.
It was not, therefore, inconsistent or U1~reasonable to suppose that if a definite improvement or even cure could be obtained from the use of autoserum in the dermatoses. it could be obtained in hay fever and asthma.
The writer, therefore, began a series of experiments in August of this year, waiting until the patient was in the prime of his hay fever attack before beginning the injections.
Autoserum, as the name indicates, is a serum obtained from the patient into whom afterwards it is to be injected. The method of obtaining this serum is very simple, and is as follows: A constricting bandage, preferably of rubber, is wound around the patient's arm above the elbow until it is tight enough to almost obliterate the pulse. In a few moments the arm becomes a dull purple from the venous engorgement, and a vein from which to draw the blood is readily selected. Very often the very superficial veins are too small, and a deeper one must be palpated for. The desired amount of blood may be withdrawn in a number of ways. At first the writer used the MacRae needles, as suggested by Dr. Howard Fox. These needles are very small and are fitted into a rubber cork which can readily be inserted into a fifty cubic centimeter bottle. On one side is a thin narrow canula, to which a piece of rub-. ber tubing may be attached for suction. It is claimed that after the blood once starts to flow, a continuous stream may be kept up by proper suction through the rubber tube; but it was the writer's experience that on account of the small caliber of the needle it became clogged with coagulated blood very readily, so that it was difficult to withdraw all the blood that one desired. He therefore had recourse to the simpler (and what seemed to the patient more barbarous) procedure of using a twenty-five cubic centimeter all glass syringe to which could be attached needles of suitable length and caliber. He was able in this latter way to withdraw as much as twenty-five to thirty cubic centimeters of blood. The blood was immediately projected into a sterilized fifty cubic centimeter bottle, made of a suitable size so that it could be used in an electric centrifuge.
This blood was then centrifuged at great speed for from twenty to twenty-five minutes, at the end of which time it was seen that the serum had been nicely separated from the red blood cells. It should be straw colored in appearance, . but very often a small amount of the coloring matter of the blood tinges it, which apparently does no harm.
This serum was then drawn up into a sterilized all glass syringe and reinjected into the patient, either subcutaneously or intravenously. The writer found the former method satisfactory, and in no instance was there any untoward results. A large swelling often appeared at the time of the injection, but this disappeared within a few hours.
In a few instances when the centrifuge was out of order, it was necessary to allow the blood to stand over night in the ice box. The separation under these circumstances was just 'as good, but whether any chemical change took place, it is impossible to say. In this series of experiments twelve cases were treated. The treatments were given in the writer's office, under the best conditions possible. Each patient was intelligent enough to let him know in a satisfactory way just what results there were fr0111 the injections. At first there seemed to be a period of vast improvement, and he was in hopes that we were at last on the road to a discovery of some specific cure. However, the improvement lasted but a very short time, and then the patients were just as bad as ever. It is, therefore, necessary to report these experiments from a negative point of view. in the hope that it will lead others to do further research work along the lines of experimental biology.
It will be noted in the cases which are reviewed that the amount of serum injected was very much smaller than that used by the skin specialists. Gottheil in his later paper speaks of one case where he withdrew as much as one hundred and fifty cubic centimeters of blood, from which he obtained seventy cubic centimeters of serum. In these cases the largest amount of serum injected was fifteen cubic centimeters, but it seemed that it should have been possible to obtain a reaction of some sort from this small amount, if the treat-· ment was going to do any good at all. Again, it is possible that in the treatment of the dermatoses the injection of such large amounts of serum was not necessary. As the susceptible hay fever patient is very sensitive to an infinitesimal amount of pollen, it is not unreasonable to suppose that moderate amounts of serum ought to show some reaction, if the treatment were to be worth anything at all.
Tt is worthy of note in the series of cases under observation that most of the patients had tried many of the newer tt eatrnents for hay fever, and in no instance was even a semblance of a cure effected.
A few of the cases are detailed below:
Case I.-Mrs. K. First attack of hay fever nine years ago.
returning each year and lasting from about the 15th of Aug-ust to the end of September. She tried no cures except "cold" remedies until this year, when she was given hypodermic injections of some serum two or three times a week during the hay fever period, but with no benefit. After the season was over she was in a general run-down condition. On August 17th this patient had ten cubic centimeters of blood withdrawn; on August 19th, nineteen cubic centimeters; August 21st, twenty-five cubic centimeters, and August 25th, thirty cubic centimeters. At the first sitting five cubic centimeters were injected subcutaneously in the arm; on the 19th. twelve cubic centimeters; on the 21st, ten cubic centimeters were injected into the buttocks, and on the 25th, eight cubic centimeters were again.Injected into the arm, after the blood had stood in the ice box for twenty-four hours. During the first week the patient seemed considerably improved, but after that time there was a retrogression, and the patient was as badly off as ever. This patient has a general hypertrophy of all the mucous membrane of the nose.
Case 2.-Major D., whose hay fever dates from 1889. He found that when he was away from the United States he had no hay fever, but if he returned to this country in the summer it would be just as bad as ever. He had been stationed it! \Vashington, West Virginia, Portland, Oregon, and other places, and in each place had hay fever. He had tried atropin, adrenalin chlorid and sprays of various kinds, with no relief.
Twenty cubic centimeters of blood were withdrawn on A ugust 17th, half the amount in serum being reinjected, and the procedure repeated on August 19th. The patient then left for Porto Rico. His statement of his symptoms was. as follows: . August 18th he was worse; there was some discomfort most of the day. After the second treatment, until night time he seemed considerably better, but he woke up with a sensation of swelling in the right nostril. On the 20th he had very little discomfort all day. On the 21st he had an attack lasting for two hours. On the 22d he sailed for Porto Rico, arriving there on the 27th of August with apparently no symptoms.
In the conclusion of the report the patient says: "Comparing this attack with my best recollections of previous attacks, I should say that the attack I had on the night of August 19th was similar to a previous one six years before. To the best of my judgment the attack this year progressed at its usual rate, and was in no manner retarded by the two treatments administered.., Case 3.-Mrs. F. had her first attack of hay fever in 1908. Adrenalin was prescribed with no result. A new attack came on while the patient was in England the following year.
Walking in the open air seemed to help. "This year I have worked in my garden and played tennis, always either to ward off an attack or more often to cure one."
The patient received two injections of ten cubic centimeters. from twenty-two cubic centimeters of blood withdrawn. The injections had apparently no beneficial effects. Case 4.-G. L. E., adult. Has had attacks of hay fever for seventeen years, from the middle of August to the latter part of September. This had been associated with some asthma. 1'0 quote the patient: "I have used at different times douches of Dobell's solution, peroxid, alkalin washes and adrenalin, coryza snuff, medicated smoke inhalation and camphorated snuff, all of which aided in clearing out the nose, insuring free breathing, and enabling me to get some sleep. This year I am using with good results camphorated muff and a liquid to rub on the chest and veins leading to the head. Before retiring I place a small piece of gum camphor in my mouth which enables me to fall asleep."
This patient "vas given an injection of ten cubic centimeters of serum from twenty cubic centimeters of blood on August 26th, after it had stood for twenty-four hours. After the second injection on September 1st of twelve cubic centimeters Irom twenty-five cubic centimeters of blood, there was slight improvement: however, in the next few days he was just as bad as ever.
Case .;.-J. JVf., adult. Began to have attacks of hay fever in August, 1()II, which came on after an ocean bath. The attack returned in 1<J12 with asthma, which was cured by a trip to the mountains, He found that taking long walks did him a great deal of good. In 1913 he had an operation on his nose with no relief. And early in August of this year his family physician gave him some serum injections which had no effect on the symptoms.
( In August l Sth, five cubic centimeters of blood were withdrawn and two cubic centimeters of serum injected. On August 20th, ten cubic centimeters of blood were withdrawn and five cubic centimeters of serum injected, and on August 25th, thirty cubic centimeters were withdrawn, and fifteen cubic centimeters" after standing twenty-four hours, were injected,' The injections had no influence whatsoever on his symptoms. The patient has a great deal of nasal obstruction which ought to be corrected.
Case G.-E. H. 0., adult. Has had hay fever for twentytwo years, since he was twelve years old, always accompanied by attacks of asthma. During two years while he was in Europe he was immune. Sea bathing seemed to help him. I-Ie had local treatments of adrenalin and caustics. In 1909 a submucous resection was performed, as a result of which he was free of hay fever for that summer, but it reappeared ill 1910. He had tried Dunbar's treatment without success.
On August 24th, thirty cubic centimeters of blood were withdrawn and ten cubic centimeters injected, and on August 31st twenty-five cubic centimeters were withdrawn and fifteen cubic centimeters injected with some slight improvement. A further report from the patient states that his hay fever symptoms were as bad as; ever.
Case 7.-C. L., adult. Has had hay fever for the past ten years, first appearing at sixteen years of age. He has tried almost every kind of hay fever cure, but got no relief except by going to the mountains. A nasal operation was performed ill June, 1913, which cleared the nasal passages to some extent and made breathing easier, but did not relieve the hay fever.
This patient was given five injections, ranging in amount from two cubic centimeters to twelve cubic centimeters. 'At the time of each injection he was considerably improved for that day, which he seemed to think was due to the relief of the congestion by the withdrawal of the blood. For the first five days after the two injections on August 18th and 20th, he was practically cured, but then he went on an automobile trip, after which his symptoms returned and were as bad as ever. The treatment was of no avail.
Besides these seven cases, five others were treated. the reports of which would be but a repetition of the above. Each was gi,'en two or more injections, ranging in amount from five cubic centimeters to fifteen cubic centimeters of serum. J11 everv instance the treatment was a failure, THE ANAI'IIYL,\CTIC PIIAsr~s OF HAY FEVER.
There has perhaps been no one disease in which so many remedies have been tried as in hay fever. Individual idiosyncrasies are apparent. One patient will be cured or relieved by adrenalin sprays, another by the ultraviolet rays, another by active bodily elimination, another by one of a dozen quack remedies on the market, another by osteopathy, another by Christian Science, etc. Certain patients have been decidedly relieved by operative procedures upon the nose. There is no doubt that the correcting of nasal deformities and obstructions, and the elimination of various diseased processes in the nose, will alleviate the symptoms for a certain time at least, and it is even productive of cure in a few cases.
Itallenger," in his latest work, states that he believes the primary cause of hay fever in many instances to be an affection of one or more of the sinuses, principally an affection of the ethmoidal cells. Lloyd, in his book on hay fever, claims that he has cured and relieved eighty per cent of his cases by proper local measures. "It cannot be too distinctly stated that eighty per cent of cases of hay fever and asthma can be cured if the directions which are given are carefully followed." Among those directions are the use of the cautery and the knife.
There is no doubt in the writer's mind that the primary irritation in all cases of hay fever is in the nose, although it must be remembered that the mucous membranes of the eyes, throat, and lungs are also affected. For this reason it is universally considered that hay fever is essentially a nasal condition. It is just as reasonable to suppose that urticaria is a skin condition. Unfortunately. thus far we have been handicapped in our search for the basic cause of hay fever. The writer believes that his premises can be substantiated when he states that hay fever is an anaphylactic condition.
In order to corroborate this opinion, it is necessary for us to study more carefully the various phases of anaphylaxis and serum disease. The first studies along this line were on cases where injections of antitoxin had been given for diphtheria; since that time the various anaphylactic reactions of other irritants have been repeatedly observed. For example: It is known that certain susceptible individuals are anaphylatic to iodoform, and other individuals to other drugs. This was formerly considered hypersusceptibility.
The most important studies within recent years in anaphylactic conditions are those of Anderson and Rosenau, and Ceo. H. Weaver" An interesting case of anaphylaxis is described by Milton." iii which he states that a certain child of ten months, under his observation, was anaphylactic to egg albumen, which gave rise to laryng-eal stridor, fever to 103°, an urticarial rash, and a swelling of the tonsils. The symptoms came on within a half hour after feeding the child with egg albumen. Toleration was found when one drop of egg albumen was added to a quart of water. This child was gradually trained to the use of albumen by diminishing the amount of the dilution day by day.
Another interesting case is reported by Smith," of buckwheat poisoning. The patient could not tolerate even a small amount of buckwheat, Experimental anaphylactic reactions have been obtained in animals, principally by the use of various sera from other animals.' One could go on to state innumerable cases of the same sort.
Among other phases of anaphylaxis the following are mentioned by Moschcowitz : (1) When anaphylaxis is induced experimentally the symptoms noticed are usually as follows (Moschcowitz): Restlessness, coughing, sneezing, swelling of the mucosa of the nose and pharynx, rapid and irregular respiration, and apparent dyspnea. This stage is followed by symptoms of cyanosis, finally respiratory paralysis and convulsions, resulting in death. Such symptoms have been noted in socalled serum disease in human beings.
The similarity between the phenomena of experimental anaphylaxis in animals and serum disease in human beings to asthma, hay fever, and urticaria are very apparent. Serum disease occurs only in susceptible individuals. "The toxic substance enters by the mucous membrane, and is specific for the susceptible individual. That asthma, hay fever, and urticaria are frequently inherited is an observation known to every clinici.an. Furthermore, the quantity of toxic substances necessary to bring forth symptoms in anyone of these maladies is extremely small " (Moschcowitz.) Another point of similarity between hay fever patients and animals with anaphylaxis may be noted in the fact that in both conditions there is swelling of the mucous membranes of the nose and throat, associated with sneezing and coughing.
We have thus far established' the fact that certain symptoms in hay fever may be simulated by experimental work on animals, and that certain phases of serum disease show symptoms analogous to those of hay fever. The relationship between hay fever and asthma is also significant, in that symptoms of the latter are seen in anaphylacticized animals.
It has also been noted above that a very minute quantity of irritant is necessary in order to bring about certain anaphylactic reactions-i. e., egg albumen, and buckwheat. It is 10t, therefore, unreasonable to suppose that in order to get reactions in the human being which might be considered anaphylactic, only small doses of the irritant would have to bc introduced into the system. It is impossible to state ddi.-nitely in any given case just how much of a certain irritant will cause a reaction, and it is also impossible to state ill just what individuals reactions will occur. Perhaps the reason why very few of these patients respond to the remedies usually applied is that the basic cause of the condition has never been discovered, and that the susceptibility of the individual varies greatly. We do, however, know that there are certain systems which are hypersensitive to specialized agencies. and very often these agencies are those which are never discovered until the individual gets such agency within his system. The best evidence of this 'fact is the numerous cases of poisoning-i. e., severe urticaria-induced by crab meat and other shell fish. Such a food may be given to one hundred individuals at the same time, and only one individual will be found anaphylactic.
Returning now to the study of hay fever, we must assume the hypothesis, which has been more or less proved, that this disease usually manifests itself by introducing into the system certain toxic substances, usually in the form of minute granules of pollen. That hay fever patients are anaphylactic to pollen and to nothing else, and tljat normal individuals are not, has been proved by the experiments of Clowes," in two papers published in 1913. He states that all attempts to induce hay fever symptoms in normal individuals by introducing into their eyes pollen extracts mixed with the serum and nasal secretions of sensitized individuals have failed. and he also proves that the average hay fever patient is extremely sensitive to some substances to which the ordinary individual will not react. "It may be concluded that specific enzymes capable of splitting pollen protein and liberating a toxin factor, or immune bodies capable of combining with a specific body present in the pollen extract to form a toxic combina-tion, are either not present or not demonstrative in the blood or secretions of hay fever cases." (Clowes.)
The susceptibility of hay fever patients to pollen itself varies greatly, and the writer believes that in certain experiments which he has in view, he will be able to determine with accuracy what the susceptibility of the patient is. As a rule, only minute particles of the poIlen are necessary to produce symptoms; so that in experiments such as these, dilutions must be made up in the hundreds of thousands. When once the susceptibility has been ascertained, it will then be necessary to immunize the individual in the same way that other individuals and animals have been desensitized when they have shown special anaphylactic reactions.
It also must be aIlowed that patients having hay fever inhale vast quantities (comparatively speaking) of pollen from various kinds of plants. Certain patients develop symptoms of hay fever only from one or two kinds of pollen.zand in order to effect a cure (of which more will be said later) it is necessary to find out what the individual susceptibility is. For example: Clowes found one woman who was anaphylactic to timothy pollen but not to ragweed.
Moschcowitz draws attention to the fact that the various common diseases in which anaphylactic reactions are present are usually associated with an eosinophilia. "In asthma. hay fever, and .1rticaria the blood contains an excess of eosinophiles; the secretions of the bronchus and of the nose in asthma and hay fever, respectively, are filled with eosinophile leucocytes. In urticaria also eosinophile ceIls are abundant in the wheals An eosinophilia, both local and general, is found in nearly all skin lesions (e. g., eczema, prurigo, Diihring's disease, pemphigus, psoriasis, etc.) In connection with the association of many of the manifestations of the exudative diathesis in 'neurotic' individuals, it is significant that Neusser and others have shown that eosinophilia is a common finding in such individuals." In taking up this chapter, the writer does so with the full understanding that the final word has not been said. It seems to him that the most important work that has been done within recent years in the treatment of hay fever has been undertaken by the laboratory worker and not by the rhinologist. The writer would hesitate to name the thousand and one different remedies that have been advertised within recent years in the treatment of this disease, but he must call attention to the fact that up to the present time even the most enthusiastic workers have had to modify their published assertions as to positive results.
We should leave out of consideration at this time individual remedies and operative measures which have been performed for the cure of hay fever. For although each and everyone of these may have an individual value. taken as a whole, no definite success can be reported.
The first important communication suggesting that hay fever did not arise from the irritation of hay, but from the pollen of certain flowering grasses, came from the pen of John Elliotson' in 1830. The disease was recognized in America a few years later, a description appearing in Dunglison's "Practice of'Medicine."
Charles Blackley, himself a sufferer from the disease, established definitely during the early seventies, that hay fever was a disease due to pollen. He concluded by experiments with pollen on his eyes and mucous membranes of the upper air tract that pollen did produce catarrhal and asthmatic symptoms, and that the gr~l11inacece produced the most marked symptoms.
Passive immunization was first begun by Dunbar and his pupil, Praussnitz, who was a hay fever sufferer, early in this century. They brought out a preparation called "pollantin," which can be obtained in the form of a liquid, powder, ointment or pastille.
The preparation is obtained as follows: Horses arc selected which show a suitable reaction by the injection of small doses of pollen protein-characterized by a local swelling and urticaria. The selected horses are given increasing doses of the pollen protein at intervals for months, when they can be kept in a sensitized condition. At the height of this sensitiveness (which can be measured) they are bled, the serum is separated, and phenol added. The potency is measured on hay fever patients by ophthalmic reactions. A great many patients react markedly to as small a dose as one-two hun-dredth milligram. For more definite information one should consult the papers of Dunbar and Praussnitz.
As to the results of Dunbar's serum, one cannot say positively. Certain authors claim that fifty per cent of the patients can be kept free from symptoms, and twenty-five per cent show a partial result. The German Hay Fever Association states that a full success has been observed in about fifty per cent of cases, and a partial success in twenty-five per cent. Some patients claim that pollantin has made them worse. Most of the writer's patients suffering from hay fever have tried Dunbar's serum with absolutely no beneficial result.
Graminol was put on the market soon after Dunbar's serum. '~Teichhardt worked on the theory that a serum obtained from cattle during the flowering season should contain certain immune bodies. Apparently, from the report of the German Hay Fever Association, the results from this product were as satisfactory as from pollantin.
Active immunization with pollen protein has been attempted with fairly successful results in the past few years. Most of this research work has been done by laboratory workers, more from an experimental point of view than from a clinical or practical one.
Clowes, Lowdermilk, and Koessler have all done work in this line, and it will be exceedingly interesting to detail some of their experiments.
Clowes prepared an aqueous solution of the pollen of ragweed by precipitating the pollen with acetone and extracting with water. He treated eight cases by giving injections of this solution very much diluted, so that the injection varied from one cubic centimeter of 1/5,000,000 dilution to one cubic centimeter of 1/500.000 dilution. He claims that there was a marked allevi;tion of the symptoms, and states that he helieves that the failure of the usual treatment is due to giving too strong injections.
During the year 1913 Lowdermilk'? treated nineteen cases of hay fever with successful results in sixteen. The toxin was prepared as follows: One gram of mixed pollen of different varieties of plants found in that locality was mixed with ten grams of sterilized fine sea sand in a sterile mortar: one hundred cubic centimeters of 1hysiologic salt solution. in which was a small amount of carbolic acid, was measured out and the pollen moistened with a portion of it. The mass was then ground for several hours, with the addition of portions of salt solution, until the sand was reduced to an impalpable powder. The remainder of the salt solution was then added, the whole transferred to a sterile flask and allowed to stand at room temperature for twenty-four hours with frequent shaking. The fluid was then pipetted off, centrifuged and sealed in glass ampules, each containing· one cubic centimeter. The unit is the quantity of toxin extracted from one microgram of pollen. As prepared, each cubic centimeter of stock solution contained ten thousand units. From the stock solution two serial decimal dilutions were made, containing one thousand and one hundred units to the cubic centimeter. I~y using a tuberculin syringe it was possible to administer doses containing any desired number of units. Lowdermilk was unable to determine the proper dosage in advance by the usual methods. and relied entirely upon the nature and extent of the reactions obtained. In certain cases, where pus seemed to be present in the nose, autogenous vaccines were given.
Koessler" gives in most illuminating detail the most salient points of the work on hay fever up to date. He reviews the work of active immunization by Curtis, Wagner, Ingals, Noon and Freeman, Clowes and others ; and in 1910 began active immunization of hay fever patients. He has treated fortyone cases by his method during four years. Five had spring catarrh, thirty-six had autumnal catarrh. Seventeen had prophylactic treatment, and nineteen were treated during the attack. Four have been completely free from symptoms. Of the four. three had treatment over two seasons and one over three. Twenty-nine were very much improved, both subjectively and objectively, while eight cases showed little benefit. Twenty-three of the forty-one patients had asthma. Of these, sixteen were much benefited, six having no asthma.
Koessler's preparation was made from ragweed, and a saline extract was obtained as follows:
One-tenth gram (one centigram) of pollen is broken up as finely as possible in an agate mortar, and gradually ten cubic centimeters of an eight and one-half per cent salt solution, ten times as strong as a physiologic salt solution, is added drop by drop. This saline suspension is shaken for two hours and then left in the incubator at 37 G centigrade for sixteen hours. Then the extract is again shaken for two hours, centrifuged, and the supernatant fluid separated with a pipette from [he undissolved residue. The supernatant fluid, which is a dilution of 1/1000, is diluted ten times with sterile distilled water plus .25 per cent phenol, which makes the salt solution a physiologic one, and the dilution 1/100,000. From this dilution all others are prepared. This dilution and all lower ones are unstable and deteriorate by progressive proteolysis into a toxic product within eight to ten days. The concentrated pollen solution in eight and one-half per cent saline IS more stable, and can be kept on ice for three weeks.
An alcoholic extract can he made by precipitating a saline extract in ten times its volume of ninety-five per cent alcohol.
The minimum toxic dose was determined by dropping solutions onto the conjunctiva of a hay fever patient until a marked hyperemia was produced. This varied between onetwentieth cubic centimeter of a 1/500,000 dilution to a onetwentieth cubic centimeter of a 1/10,000 dilution. Persons who are not susceptible do not show any reaction, even when large amounts are used. The initial immunizing dose used by Koessler was one-half the amount needed to give an ophthalmic reaction. The injections are given subcutaneously, and <ire repeated at intervals of four to ten days, depending upon the amount of immunization, as determined by the ophthalnuc reaction. Tt is best to give prophylactic treatment. startillg in May, but Koessler has been encouraged by the results obtained during the actual hay fever attack.
The writer is beginning a new series of experiments along the lines here suggested, which he hopes will add still more to our knowledge of this subject. Koesslers work is wry encouraging and deserves the recognition of a great scientific work. The writer feels that he can best conclude by repeating Koessler 's last words:
"I wish to express emphatically a word of caution. It will riot Ill.' long before the commercial manufacturers of vaccines see 'the great advantage and benefit' of this treatment. Hay fever vaccines will be praised and advertised and put up so. attractively that their use will become universal, and soon universally discredited. For the pollen extract is not stable, especially not the higher dilutions. By progressing proteoly-sis, after three to four weeks, it acquires marked toxic properties which lead to severe reactions. The solutions must, therefore, be freshly prepared every eight to ten days, if these reactions are to be avoided. Whatever the method of active immunization, whatever the dosage and technic, the one sound basis that must underlie all these endeavors "is that the material to he injected must be not only sterile, but constantly of uniform potency if used in the same dilution. No extract of pollen can comply with this demand if it is older than three weeks."
